JC20 Rec'd PCT/PTO 2 6 JUL 200) 



_ _ PTO-1390 (Modified) 
(REVH-2000) 

TRANSMITTAL LETTER TO THE UNITED STATES 
DESIGNATED/ELECTED OFFICE (DO/EO/US) 
CONCERNING A FILING UNDER 35 U.S.C. 371 



S. DEPARTMENT OF COMMERCE PATENT A 



BO TRADEMARK OFFICE 



ATTORNEY'S DOCKET NUMBER 
60174-021 



U.S. APPLICATION NO. (IF KNOWN, SEE 37 CFR 

09/890203 



INTERNATIONAL APPLICATION NO. 
PCT/EP00/00271 



INTERNATIONAL FEUN0 DATE 

14 January 2000 (14.01.00) 



PRIORITY DATE CLAIMED 

8 February 1999 (I 



TITLE OF INVENTION 

SUPPORT SYSTEM FOR FUNCTIONAL UNIT 



APPLICANT(S) FOR DO/EO/US 

HUMPERT, Richard and BABEJ, Jiri 



Applicant herewith submits to the United States Designated/Elected Office (DO/EO/US) the following items and other information: 
H This is a FIRST submission of items concerning a filing under 35 U.S .C. 37 1 . 

□ This is a SECOND or SUBSEQUENT submission of items concerning a filing under 35 U.S.C. 371. 

□ This is an express request to begin national examination procedures (35 U.S.C. 371(f)). The submission must include itens (5), (6), 
(9) and (24) indicated below. 

K The US has been elected by the expiration of 1 9 months from the priority date (Article 31). 
£2 A copy of the International Application as filed (35 U.S.C. 371 (c) (2)) 

a. □ is attached hereto (required only if not communicated by the International Bureau). 

b. H has been communicated by the International Bureau. 

c. □ is not required, as the application was filed in the United States Receiving Office (RO/US). 
i. g] An English language translation of the International Application as filed (35 U.S.C. 371(c)(2)). 

a. H is attached hereto. 

b. □ has been previously submitted under 35 U.S.C. 154(d)(4). 

'. □ Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C. 371 (c)(3)) 

a. □ are attached hereto (required only if not communicated by the International Bureau). 

b. □ have been communicated by the International Bureau. 

c. □ have not been made; however, the time limit for making such amendments has NOT expired. 

d. □ have not been made and will not be made. 

!. □ An English language translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 371(c)(3)). 
). □ An oath or declaration of the inventor(s) (35 U.S.C. 371 (c)(4)). 

) An English language translation of the annexes of the International Preliminary Examination Report under PCT 

Article 36 (35 U.S.C. 371 (c)(5)). 
I. □ A copy of the International Preliminary Examination Report (PCT/IPEA/409) . 
>. □ A copy of the International Search Report (PCT/ISA/210). 

Items 13 to 20 below concern documents) or information included: 
?. □ An Information Disclosure Statement under 37 CFR 1.97 and 1.98. 

i. □ -> An assignment document for recording. A separate cover sheet in compliance with 37 CFR 3 .28 and 3 .3 1 is included. 

5. 13 A FIRST preliminary amendment. 

5. □ A SECOND or SUBSEQUENT preliminary amendment. 

7. □ A substitute specification. 

8. □ A change of power of attorney and/or address letter. 

9. □ A computer-readable form of the sequence listing in accordance with PCT Rule 13ter.2 and 35 U.S.C. 1.821 - 1.825. 

0. □ A second copy of the published international application under 35 U.S.C. 154(d)(4). 

1. DA second copy of the English language translation of the international application under 35 U.S.C. 154(d)(4). 

2. H Certificate of Mailing by Express Mail 

3. E9 Other items or information: 

Translation of a Submission in response to the Written Opinion and Correction to Submission 



Page 1 of 2 



PCTUS1/REV03 



SEE 37 CFR 

"3 



INTERNATIONAL APPLICATION^ 
PCT7EP00/00271 



ATTORNEY'S DOCKET NUMBER 
60174-021 



24. The following fees are submitted:. 

BASIC NATIONAL FEE ( 37 CFR 1.492 (a) (1) - (5)) : 

□ Neither international preliminary examination fee (37 CFR 1 .482) nor 
international search fee (37 CFR 1 .445(a)(2)) paid to USPTO 

and International Search Report not prepared by the EPO or JPO $1000. 

International preliminary examination fee (37 CFR 1.482) not paid to 
USPTO but International Search Report prepared by the EPO or JPO 

□ International preliminary examination fee (37 CFR 1 .482) not paid to USPTO 
but international search fee (37 CFR 1.445(a)(2)) paid to USPTO 

□ International preliminary examination fee (37 CFR 1.482) paid to USPTO 
but all claims did not satisfy provisions of PCT Article 33(l)-(4) 

□ International preliminary examination fee (37 CFR 1 .482) paid to USPTO 
and all claims satisfied provisions of PCT Article 33(l)-(4) 



Surcharge of $130.00 for furnishing the oath or declaration later than 
months from the earliest claimed priority date (37 CFR 1.492 (e)) 



Independent claims 



Multiple Dependent Claims (check if applicable) 



□ Applicant claims small entity status. (See 37 CFR 1.27). The fees indicated above are 
reduced by 1/2. 



Processing fee of $130.00 for furnishing the English translation later than 
months from the earliest claimed priority date (37 CFR 1.492 (f)). 



$860.00 
$710.00 
$690.00 



$100.0 



ENTER APPROPRIATE BASIC FEE AMOUNT = 



□ 20 



□ 30 



NUMBER FILED 



NUMBER EXTRA 



TOTAL OF ABOVE CALCULATIONS 



CALCULATIONS PTO USE ONLY 



$860.00 



$0.00 



$216.00 



$80.00 



$0.00 



SUBTOTAL 



□ 30 



TOTAL NATIONAL FEE = 



Fee for recording the enclosed assignment (37 CFR 1.21(h)). The assignment must be 
accompanied by an appropriate cover sheet (37 CFR 3.28, 3.31 ) (check if applicable). 



TOTAL FEES ENCLOSED 



$1,156.00 



$0.00 



$1,156.00 



$0.00 



$1,156.00 



$0.00 



$1,156.00 



A check in the amount of 



□ Please charge my Deposit Account No. 



;o cover the above fees is enclosed. 

in the amount of 



to cover the above fees. 



A duplicate copy of this sheet is enclosed. 

The Commissioner is hereby authorized to charge any additional fees which may be required, or credit any overpayment 
to Deposit Account No. 08-2789 A duplicate copy of this sheet is enclosed. 

Fees are to be charged to a credit card. WARNING: Information on this form may become public. Credit card 
information should not be included on this form. Provide credit card information and authorization on PTO-2038. 

NOTE- Where an appropriate time limit under 37 CFR 1.494 or 1.495 has not been met, a petition to revive (37 CFR 
1 137(a) or (b)) must be filed and granted to restore the application to pending status. , — _ 



SEND ALL CORRESPONDENCE TO: 



Raymond E. Scott 

HOWARD & HOWARD ATTORNEYS, P.C. 
39400 Woodward Avenue - Suite 101 
Bloomfield Hills, MI 48304 

Telephone: 248-645-1483 
Facsimile: 248-645-1568 



ilQN^URE^ 
Raymond E. Scott 



NAME 
22,981 



REGISTRATION NUMBER 
26 JULY 2001 



Page 2 of 2 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Applicant 


Richard Humpert 




Serial No. 


PCT WO 00/47363 








GROUP: 


Attny No. 


60,174-021 








EXAMINER: 


Filed 


Concurrently Herewith 




Title 


SUPPORT SYSTEM FOR FUNCTIONAL UNIT 




PRELIMINARY AMENDMENT 



Assistant Commissioner of Patents 
Washington, D. C. 20231 

Dear Sir: 

Prior to calculation of the governmental filing fee, please amend the claims, as follows: 

1. (Amended). A function carrier insertable from one side into a component, for 
example into a sheet metal part or into a plastic part, comprising a functional element having 
shaft and head parts and a rivet sleeve, 

characterised in that 

the rivet sleeve is movable in the axial direction of the shaft part along the shaft part 
and in that the functional element has a concave fillet in the transition region between the shaft 
part and the head part forming a sliding surface for the deformation of the rivet sleeve. 

2. (Amended). Function carrier in accordance with claim 1, 
characterised in that 

the rivet sleeve has a tubular deformable region adjacent the head part and a ring-like, 
at least substantially non-deformable region remote from the head part. 



H & H Docket No.: 60,174-021 



Page 1 of 18 



3. (Amended). Function carrier in accordance with claim 1, 
characterised in that 

the rivet sleeve has a tubular deformable region adjacent the head part and a ring-like 
deformable region remote from the head part. 

4. (Amended). Function carrier in accordance with claim 1, 
characterised in that 

the end face of the rivet sleeve remote from the head part is arranged perpendicular 
to the longitudinal axis of the shaft part. 

5. (Amended). Function carrier in accordance with claim 4, 
characterised in that 

the said end face of the rivet sleeve is formed as a sliding surface. 

6. (Amended). Function carrier in accordance with claim 4, 
characterised in that 

the said end face of the rivet sleeve is formed for the transmission of rivet forces 
acting in the axial direction, but is not itself deformable or is at least substantially not deformable 
under the riveting forces. 

7. (Amended). Function carrier in accordance with claim 4, 
characterised in that 

the said end face is designed to take up torques which turn the rivet sleeve and bring 
about the deformation of the rivet sleeve. 
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8. (Amended). Function carrier in accordance with claim 7, 
characterised in that 

the shaft part of the functional element has an outer thread, at least in the region 
adjacent to the concave fillet and in that the rivet sleeve has an internal thread corresponding 
thereto. 

9. (Amended). Function carrier in accordance with claim 1, 
characterised in that 

the shaft part of the functional element has a means for the transmission of torques 
at the end remote from the head part. 

10. (Amended). Function carrier in accordance with claim 9, 
characterised in that 

the means is a spigot having one or more side faces or longitudinal grooves. 

11. (Amended). Function carrier in accordance with claim 9, 
characterised in that 

the means has the form of a tool or wrench-receiving recess formed in the free end 
of the shaft part, for example in the form of an internal hexagon. 

12. (Amended). Function carrier in accordance with claim 1, 
characterised in that 

the shaft part of the functional element has a ring groove in the region directly ahead 
of the concave fillet, and in that the ring-like region of the rivet sleeve can be deformed into this 
ring groove. 
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13. (Amended). Function carrier in accordance with claim 1, 
characterised in that 

the concave fillet is provided with features (24:100) providing security against 
rotation, for example with a plurality of recesses and/or noses distributed in the peripheral 
direction, and in that the rivet sleeve can be brought by the deformation into a form-fitted 
connection with these features (24; 100) providing security against rotation. 

14. (Amended). Function carrier in accordance with claim 1, 
characterised in that 

the end face of the head part remote from the shaft part is equipped with features 
providing security against rotation, for example noses providing security against rotation and/or 
recesses. 

15. (Amended). Function carrier in accordance with claim 3, 
characterised in that 

the ring-like region of the rivet sleeve has, when considered in a radial section, at 
least substantially the shape of a right-angled triangle, the outer side of which is arranged 
obliquely to the end face of the rivet sleeve remote from the head part and to the inner face of the 
rivet sleeve adjacent the shaft part. 

16. (Amended). Function carrier in accordance with claim 1, 
characterised in that 

the tubular region of the rivet sleeve has an inner wall which represents an axial 
continuation of the inner surface of the ring-like region of the rivet sleeve. 

17. (Amended). Function carrier in accordance with claim 1, 
characterised in that 

the tubular region of the rivet sleeve is at least substantially rectangular when 
considered in radial section, with the tubular region having an inner wall, which represents an 
axial continuation of the inner surface of the ring-like region of the rivet sleeve and in that the 
ring-like region of the rivet sleeve forms a ring shoulder at its outer side with the adjacent side 
of the ring-like region. 
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18. (Amended). Function carrier in accordance with claim 1, 
characterised in that 

the functional element is formed as a bolt element. 

19. (Amended). Function carrier in accordance with claim 1, 
characterised in that 

the functional element is formed as a nut element, i.e. at least the shaft part is made 
hollow and this and/or the head part is formed with an internal thread or can be provided with 
an internal thread. 

20. (Amended). Component assembly in accordance with claim 1, 
characterised in that 

the plate-like component has a hole, the diameter of which corresponds at least 
substantially to that of the head part and in that the deformed, tubular region of the rivet sleeve, 
at the inner side, contacts the concave fillet in at least substantially flush manner, projects radially 
outwardly beyond the edge of the head part of the functional element and forms a ring groove 
with the ring-like region which accommodates the marginal region of the hole of the component. 

21. (Amended). Component assembly comprising a component, for example a sheet 
metal part or a plastic part and a function carrier in accordance with one or more of the preceding 
claims, characterised in that 

the component has a pot-like recess, the diameter of which corresponds at least 
substantially to that of the head part and the base of which is contacted by the end face of the 
head part remote from the shaft part in a manner secured against rotation and in that the deformed 
tubular region of the rivet sleeve at least substantially flushly contacts the concave fillet at the 
inner side, projects radially outwardly over the edge of the head part of the functional element 
and projects into the side wall of the pot- like recess of the component and is received there in a 
form-fitted manner. 
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22. (Amended). Component assembly in accordance with claim 21, 
characterised in that 

the end face of the rivet sleeve remote from the head part is either arranged flush with 
the surface of the component remote from the head part or sunk into this surface, with the ring- 
like region of the rivet sleeve optionally projecting into a possibly present groove of the shaft part 
and optionally having, in the region of this groove, a conical alignment aid arranged concentric 
to the shaft part for a component to be mounted. 

23. (Amended). Method of inserting a function carrier into a plate-like component to 
form a component assembly, wherein the functional element includes a shaft, head parts and a 
rivet sleeve and wherein the rivet sleeve is movable in the axial direction of the shaft part along 
the shaft and wherein the functional element has a concave fillet, 

characterised in that 

the head part of the functional element is passed through a hole formed in the plate-like 
component or is pressed into a recess formed in the component and the rivet sleeve is 
subsequently moved in the axial direction of the functional element onto the concave fillet and 
onto the head part of the functional element, whereby the tubular region of the rivet sleeve is 
deflected radially outwardly by the concave fillet into an anchoring position in which the free end 
of the tubular region projects radially beyond the head part of the functional element. 

24. (Amended). Method in accordance with claim 23, 
characterised in that 

the free end of the tubular region is pressed into the hole wall of the component by 
the deformation of the tubular region of the rivet sleeve and thus prevents the extraction of the 
function carrier out of the recess of the component receiving the head part of the functional 
element. 

25. (Amended). Method in accordance with claim 23, 
characterised in that 
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through the deformation of the tubular region of the rivet sleeve, a groove is formed 
between the deformed tubular region and the ring-like region which receives the material of the 
marginal edge of the hole of the component. 

26. (Amended). Method in accordance with claim 25, 
characterised in that 

the ring-like region of the rivet sleeve is deformed into a ring groove formed in the 
shaft part directly ahead of the concave fillet. 

27. (Amended). Method in accordance with claim 23, 
characterised in that 

the rivet sleeve is moved in the axial direction towards the concave fillet while an 
axial force in the opposite direction is produced on the shaft part of the functional element. 

28. (Amended). Method in accordance with claim 23, 
characterised in that 

the ring-like region of the rivet sleeve has an internal thread which is screwed onto 
an external thread provided on the shaft part of the functional element and the radial deformation 
of the tubular region of the rivet sleeve is produced by a relative rotation between the rivet sleeve 
and the functional element. 

29. (Amended). Method in accordance with claim 23, 
characterised in that 
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an auxiliary tool provided with a thrust bearing is used for the deformation of the rivet 
sleeve, with the thrust bearing having a lower ring, the end face of which remote from the rolling 
elements presses against the end face of the ring-like region of the rivet sleeve and the other ring 
of which is provided on a rotatable sleeve which has an internal thread which cooperates with 
an external thread provided on the shaft part of the functional element, with a relative rotation 
of the sleeve which cooperates with the outer thread of the shaft part of the functional element 
leading to an axial movement of the thrust bearing and of the rivet sleeve and through this to a 
deformation of the rivet sleeve at the concave fillet of the functional element. 

30. (Amended). Tool for the insertion of a function carrier into a plate-like component, 
wherein the functional element includes shaft and head parts and a rivet sleeve and wherein the 
rivet sleeve is movable in the axial direction of the shaft part along the shaft part, 

characterised in that 

the tool has two coaxial devices rotatable relative to one another, with the inner 
device being capable of being brought into a rotationally fixed connection with the shaft part of 
the functional element and the outer device being capable of being brought into rotationally fixed 
connection with the rivet sleeve or with an auxiliary tool which presses onto the rivet sleeve, with 
either the ring-like region of the rivet sleeve or the outer device having an inner thread which 
cooperates with an outer thread provided on the shaft part of the functional element. 

31. (Amended). Tool in accordance with claim 30, 
characterised in that 

the auxiliary tool is formed as a thrust bearing, with the thrust bearing having a lower 
ring, the end face of which remote from the rolling elements presses against the end face of the 
ring-like region of the rivet sleeve and the other ring of which is provided on a rotatable sleeve 
which has an internal thread which cooperates with an external thread provided on the shaft part 
of the functional element, with a relative rotation of the sleeve which cooperates with the outer 
thread of the shaft part of the functional element leading to an axial movement of the thrust 
bearing and of the rivet sleeve and through this to a deformation of the rivet sleeve at the concave 
fillet of the functional element. 
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32. Function carrier in accordance with claim 1, 
characterised in that 

the ring-like region of the rivet sleeve has noses and/or recesses at a side confronting 
the component to provide a security against rotation. 

REMARKS 

The claims in the PCT Application are amended primarily to eliminate multiple 
dependencies between the claims. 



Respectfully submitted 



HOWARD & HOWARD ATTORNEYS, P.C. 



July 26. 2001 
Date 




The Prriehtffst Office Center, Suite 101 
39400 Woodward Avenue 
Bloomfield Hills, Michigan 48304-5151 
(248) 723-0306 
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VERSION WITH MARKS TO SHOW CHANGES MADE 

In the Claims 

Please amend the claims as follows: 

1 . (Amended). A function carrier [(11)] insertable from one side into a component, for 
example into a sheet metal part or into a plastic part, comprising a functional element [(12)] 
having shaft and head parts [(18, 20)] and a rivet sleeve [(14)], 

characterised in that 

the rivet sleeve [(14)] is movable in the axial direction of the shaft part [(18)] along 
the shaft part and in that the functional element has a concave fillet in the transition region 
between the shaft part [(18)] and the head part [(20)] forming a sliding surface for the 
deformation of the rivet sleeve [(14)]. 

2. (Amended). Function carrier in accordance with claim 1, 
characterised in that 

the rivet sleeve [(14)] has a tubular deformable region [(42)] adjacent the head part 
[(20)] and a ring-like, at least substantially non-deformable region [(46)] remote from the head 
part [(22)]. 

3. (Amended). Function carrier in accordance with claim 1, 
characterised in that 

the rivet sleeve [(14)] has a tubular deformable region [(42)] adjacent the head part 
[(20)] and a ring-like deformable region [(46)] remote from the head part [(20)]. 

4. (Amended). Function carrier in accordance with claim 1 [one of the preceding 
claims], 

characterised in that 

the end face [(44)] of the rivet sleeve [(14)] remote from the head part [(20)] is 
arranged perpendicular to the longitudinal axis [(56)] of the shaft part [(18)]. 
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5. (Amended). Function carrier in accordance with claim 4, 
characterised in that 

the said end face [(44)] of the rivet sleeve [(14)] is formed as a sliding surface. 



6. (Amended). Function carrier in accordance with claim 4, 
characterised in that 

the said end face [(44)] of the rivet sleeve [(14)] is formed for the transmission of 
rivet forces acting in the axial direction, but is not itself deformable or is at least substantially not 
deformable under the riveting forces. 

7. (Amended). Function carrier in accordance with claim 4, 
characterised in that 

the said end face [(44)] is designed to take up torques which turn the rivet sleeve 
[(14)] and bring about the deformation of the rivet sleeve [(14)]. 

8. (Amended). Function carrier in accordance with claim 7, 
characterised in that 

the shaft part [(18)] of the functional element [(12)] has an outer thread [(16)], at least 
in the region adjacent to the concave fillet [(22)] and in that the rivet sleeve [(14)] has an internal 
thread [(82)] corresponding thereto. 

9. (Amended). Function carrier in accordance with claim 1 [one of the preceding 
claims], 

characterised in that 

the shaft part [(18)] of the functional element [(12)] has a means [(30)] for the 
transmission of torques at the end remote from the head part [(20)]. 
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10. (Amended). Function carrier in accordance with claim 9, 
characterised in that 

the means is a spigot [(30)] having one or more side faces or longitudinal grooves. 



11. (Amended). Function carrier in accordance with claim 9, 
characterised in that 

the means has the form of a tool or wrench-receiving recess [(34)] formed in the free 
end of the shaft part [(18)], for example in the form of an internal hexagon. 

12. (Amended). Function carrier in accordance with claim 1 [one of the preceding 
claims], 

characterised in that 

the shaft part [(18)] of the functional element [(12)] has a ring groove [(96)] in the 
region directly ahead of the concave fillet [(22)], and in that the ring-like region [(46)] of the rivet 
sleeve can be deformed into this ring groove [(96)]. 

13. (Amended). Function carrier in accordance with claim [one of the preceding claims] 
1 [to 6 or 9 to 12], 

characterised in that 

the concave fillet is provided with features (24:100) providing security against 
rotation, for example with a plurality of recesses and/or noses distributed in the peripheral 
direction, and in that the rivet sleeve [(14)] can be brought by the deformation into a form-fitted 
connection with these features (24; 100) providing security against rotation. 

14. (Amended). Function carrier in accordance with claim 1 [one of the preceding 
claims], 

characterised in that 
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the end face [(44)] of the head part [(20)] remote from the shaft part [(18)] is 
equipped with features providing security against rotation, for example noses providing security 
against rotation and/or recesses. 

15. (Amended). Function carrier in accordance with claim 3 [one of the preceding claims 
3 to 16 or 9 to 14], 

characterised in that 

the ring-like region [(46)] of the rivet sleeve [(14)] has, when considered in a radial 
section, at least substantially the shape of a right-angled triangle, the outer side [(92)] of which 
is arranged obliquely to the end face of the rivet sleeve [(14)] remote from the head part [(20)] 
and to the inner face of the rivet sleeve [(14)] adjacent the shaft part [(18)]. 

16. (Amended). Function carrier in accordance with claim 1 [one of the preceding 
claims], 

characterised in that 

the tubular region [(42)] of the rivet sleeve [(14)] has an inner wall [(94)] which 
represents an axial continuation of the inner surface of the ring-like region [(46)] of the rivet 
sleeve [(14)]. 

17. (Amended). Function carrier in accordance with claim 1 [one of the preceding claims 
1 to 14], 

characterised in that 

the tubular region [(42)] of the rivet sleeve [(14)] is at least substantially rectangular 
when considered in radial section, with the tubular region [(46)] having an inner wall, which 
represents an axial continuation of the inner surface of the ring-like region (46) of the rivet sleeve 
and in that the ring-like region (46) of the rivet sleeve (14) forms a ring shoulder at its outer side 
with the adjacent side of the ring-like region [(42)]. 
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18. (Amended). Function carrier in accordance with claim 1 [one of the preceding 
claims], 

characterised in that 

the functional element [(12)] is formed as a bolt element. 

19. (Amended). Function carrier in accordance with claim 1 [one of the preceding claims 
1 to 17], 

characterised in that 

the functional element [(12)] is formed as a nut element, i.e. at least the shaft part 
[(18)] is made hollow and this and/or the head part is formed with an internal thread or can be 
provided with an internal thread. 

20. (Amended). Component assembly in accordance with claim 1 , [comprising a 
component [(10)], for example a sheet metal part or a plastic part and a function carrier [(1 1)] 
in accordance with one or more of the preceding claims], 

characterised in that 

the plate-like component [(10)] has a hole [(102)], the diameter of which corresponds 
at least substantially to that of the head part [(20)] and in that the deformed, tubular region [(42)] 
of the rivet sleeve [(14)], at the inner side, contacts the concave fillet [(22)] in at least 
substantially flush manner, projects radially outwardly beyond the edge of the head part [(20)] 
of the functional element and forms a ring groove with the ring-like region [(46)] which 
accommodates the marginal region of the hole of the component. 

21. (Amended). Component assembly comprising a component [(10)], for example a 
sheet metal part or a plastic part and a function carrier in accordance with one or more of the 
preceding claims, 

characterised in that 

the component has a pot-like recess [(38)], the diameter of which corresponds at least 
substantially to that of the head part [(20)] and the base [(58)] of which is contacted by the end 
face [(44)] of the head part [(20)] remote from the shaft part [(18)] in a manner secured against 
rotation (36) and in that the deformed tubular region (42) of the rivet sleeve [(14)] at least 
substantially flushly contacts the concave fillet [(22)] at the inner side, projects radially outwardly 
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over the edge of the head part of the functional element [(12)] and projects into the side wall of 
the pot-like recess [(38)] of the component [(10)] and is received there in a form-fitted manner. 

22. (Amended). Component assembly in accordance with claim [20 or] 21, 
characterised in that 

the end face of the rivet sleeve [(14)] remote from the head part [(20)] is either 
arranged flush with the surface of the component [(10)] remote from the head part [(20)] or sunk 
into this surface, with the ring-like region [(46)] of the rivet sleeve optionally projecting into a 
possibly present groove of the shaft part [(18)] and optionally having, in the region of this groove 
[(96)], a conical alignment aid [(106)] arranged concentric to the shaft part [(18)] for a 
component to be mounted. 

23. (Amended). Method of inserting a function carrier [in accordance with one of the 
preceding claims 1 to 19] into a plate-like component [(10), for example in order] to form a 
component assembly [in accordance with the claims 20 or 22], wherein the functional element 
includes a shaft, head parts and a rivet sleeve and wherein the rivet sleeve is movable in the axial 
direction of the shaft part along the shaft and wherein the functional element has a concave fillet. 

characterised in that 

the head part [(20)] of the functional element [(12)] is passed through a hole [(102)] 
formed in the plate-like component [(10)] or is pressed into a recess [(38)] formed in the 
component and the rivet sleeve [(14)] is subsequently moved in the axial direction of the 
functional element [(12)] onto the concave fillet [(22)] and onto the head part [(20)] of the 
functional element [(12)], whereby the tubular region [(42)] of the rivet sleeve [(14)] is deflected 
radially outwardly by the concave fillet [(22)] into an anchoring position in which the free end 
[(40)] of the tubular region [(42)] projects radially beyond the head part [(20)] of the functional 
element. 

24. (Amended). Method in accordance with claim 23, 
characterised in that 
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the free end [(40)] of the tubular region is pressed into the hole wall of the component 
[(10)] by the deformation of the tubular region [(42)] of the rivet sleeve [(14)] and thus prevents 
the extraction of the function carrier out of the recess [(38)] of the component receiving the head 
part [(20)] of the functional element [(12)]. 

25. (Amended). Method in accordance with claim 23, 
characterised in that 

through the deformation of the tubular region [(42)] of the rivet sleeve [(14)], a 
groove [(110)] is formed between the deformed tubular region [(42)] and the ring- like region 
[(46)] which receives the material of the marginal edge of the hole of the component. 

26. (Amended). Method in accordance with claim 25, 
characterised in that 

the ring-like region [(46)] of the rivet sleeve [(14)] is deformed into a ring groove 
[(96)] formed in the shaft part [(18)] directly ahead of the concave fillet [(22)]. 

27. (Amended). Method in accordance with claim 23 [one of the preceding claims 23 to 

26], 

characterised in that 

the rivet sleeve [(14)] is moved in the axial direction towards the concave fillet [(22)] 
while an axial force in the opposite direction is produced on the shaft part [(18)] of the functional 
element [(12)]. 
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28. (Amended). Method in accordance with claim 23 [one of the claims 23 to 26], 
characterised in that 

the ring-like region [(46)] of the rivet sleeve [(14)] has an internal thread [(82)] which 
is screwed onto an external thread provided on the shaft part [(18)] of the functional element 
[(12)] and the radial deformation of the tubular region of the rivet sleeve is produced by a relative 
rotation between the rivet sleeve [(14)] and the functional element [(12)]. 

29. (Amended). Method in accordance with claim 23 [one of the preceding claims 23 to 

27], 

characterised in that 

an auxiliary tool [(60)] provided with a thrust bearing [(68)] is used for the 
deformation of the rivet sleeve [(14)], with the thrust bearing [(68)] having a lower ring [(70)], 
the end face of which remote from the rolling elements presses against the end face [(44)] of the 
ring-like region [(46)] of the rivet sleeve [(14)] and the other ring [(72)] of which is provided on 
a rotatable sleeve [(64)] which has an internal thread [(78)] which cooperates with an external 
thread [(16)] provided on the shaft part [(18)] of the functional element [(12)], with a relative 
rotation of the sleeve [(64)] which cooperates with the outer thread of the shaft part of the 
functional element [(12)] leading to an axial movement of the thrust bearing [(70)] and of the 
rivet sleeve [(14)] and through this to a deformation of the rivet sleeve [(14)] at the concave fillet 
[(22)] of the functional element [(12)]. 

30. (Amended). Tool for the insertion of a function carrier [in accordance with one of the 
preceding claims 1 to 19] into a plate-like component, wherein the functional element includes 
shaft and head parts and a rivet sleeve and wherein the rivet sleeve is movable in the axial 
direction of the shaft part along the shaft part, 

characterised in that 

the tool has two coaxial devices rotatable relative to one another, with the inner 
device [(62)] being capable of being brought into a rotationally fixed connection with the shaft 
part [(18)] of the functional element [(12)] and the outer device [(64)] being capable of being 
brought into rotationally fixed connection with the rivet sleeve or with an auxiliary tool [(70)] 
which presses onto the rivet sleeve [(14)], with either the ring-like region [(46)] of the rivet 
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sleeve [(14)] or the outer device having an inner thread [(78)] which cooperates with an outer 
thread [(16)] provided on the shaft part [(18)] of the functional element. 

31. (Amended). Tool in accordance with claim 30, 
characterised in that 

the auxiliary tool is formed as a thrust bearing, with the thrust bearing [(68)] having 
a lower ring [(70)], the end face of which remote from the rolling elements presses against the 
end face [(44)] of the ring-like region [(46)] of the rivet sleeve [(14)] and the other ring [(72)] 
of which is provided on a rotatable sleeve [(64)] which has an internal thread [(78)] which 
cooperates with an external thread [(16)] provided on the shaft part [(18)] of the functional 
element [(12)], with a relative rotation of the sleeve [(64)] which cooperates with the outer thread 
of the shaft part of the functional element [(12)] leading to an axial movement of the thrust 
bearing [(70)] and of the rivet sleeve [(14)] and through this to a deformation of the rivet sleeve 
[(14)] at the concave fillet [(22)] of the functional element [(12)]. 

32. (Amended). Function carrier in accordance with claim 1 [one of the preceding claims 
1 to 19], 

characterised in that 

the ring-like region [(46)] of the rivet sleeve has noses [(90)] and/or recesses at a side 
confronting the component [(10)] to provide a security against rotation. 
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Patent Claims 

1 . A function carrier (11) insertable from one side into a component, 
for example into a sheet metal part or into a plastic part, comprising 
a functional element (12) having shaft and head parts (18, 20) and a 
rivet sleeve (14), 

characterised in that 

the rivet sleeve (14) is movable in the axial direction of the shaft part 
(18) along the shaft part and in that the functional element has a 
concave fillet in the transition region between the shaft part (18) and 
the head part (20) forming a sliding surface for the deformation of 
the rivet sleeve (14). 

2. Function carrier in accordance with claim 1, 
characterised in that 

the rivet sleeve (14) has a tubular deformable region (42) adjacent 
the head part (20) and a ring-like, at least substantially non- 
deformable region (46) remote from the head part (22). 

3. Function carrier in accordance with claim 1, 
characterised in that 

the rivet sleeve (14) has a tubular deformable region (42) adjacent 
the head part (20) and a ring-like deformable region (46) remote 
from the head part (20). 

4. Function carrier in accordance with one of the preceding claims, 
characterised in that 
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Function carrier arrangement 



The present invention relates to a function carrier which can be inserted 
from one side into a component, for example into a sheet metal part or 
into a plastic part, comprising a functional element having shaft and head 
parts and a rivet sleeve as well as to a component assembly comprising a 
component with such a function carrier and to a method and tool for the 
insertion of such a function carrier. 

With respect to the prior art, reference is made to the brochure 
"Nietsysteme - Verbindungen mit Zukunft" (rivet systems - connection 
with a future) by W. Clemens and O. Hahn, issued by the Association of 
Publishers: Interessengemeinschaft Formtechnisches Fiigen und Labora- 
torium fur Werkstoff- und Fugetechnik der Universitat Paderborn, 1. Edi- 
tion 1994. 

This brochure gives a detailed review of various rivet systems including 
the following: 

1 . blind rivets 

2. lock ring bolts 

3. blind rivet nuts and blind rivet bolts 

4. rivet nuts and rivet bolts. 
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As is generally known, a blind rivet comprises a rivet sleeve which is pro- 
vided with a draw pin. The rivet is insertable from one side into a drilled 
hole, which normally extends through two plate-like components, custom- 
arily sheet metal parts which are to be riveted together. They are used 
from one side with a suitable tool. By exerting a draw movement onto the 
pin, the head part of the pin brings about a broadening of the rivet sleeve 
at the side of the two-sheet metal parts remote from the tool, whereby the 
rivet sleeve is deformed and simultaneously brings about a firm pressing 
together of the two workpieces that are to be connected. On achieving a 
predetermined axial stress, the pin breaks at a point of intended fracture, 
normally in the region of the head part. The two plate-like components are 
permanently held together by an essentially tubular blind rivet, the two 
ends of which project radially beyond the drilled hole. 

This is a pure rivet connection with in principle the function of holding the 
two plate-like components against one another. 

So-called locking ring bolts consist of a bolt- like element with a head part 
and a shaft part and a locking ring which is movable over the shaft part of 
the bolt in the axial direction. 

Such lock ring bolts also serve for the connection of, for example, two 
plate-like components, for which purpose - after the production of a drilled 
hole which passes through the two components - the bolt element is 
passed from one side through the two plate-like components to be con- 
nected. The locking ring is placed from the other side of the plate-like 
components over the shaft part of the bolt element and is pressed with a 
setting tool, on the one hand, in the direction towards the head part of the 
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bolt element, with the two plate-like components being simultaneously 
pressed against one another and, on the other hand, is plastically de- 
formed radially inwardly, so that the locking ring enters into form-fitted 
connection with circular grooves on the shaft part of the bolt. The shaft 
part is drawn at the same time as the locking ring is pressed in the direc- 
tion towards the head part of the bolt. The setting movement has then 
been completed when the shaft part breaks at a point of intended fracture, 
which is normally arranged directly at the end face of the locking ring re- 
mote from the head part of the bolt. A permanent riveted connection also 
arises here. The locking ring bolt has no function which goes beyond this. 

The so-called blind rivet nuts and blind rivet bolts are thread carriers 
which fulfil the function of a blind rivet and of a nut or of a bolt. They con- 
sist either of a rivet sleeve which is provided in the axial region with a nut 
thread or of a rivet sleeve which is connected in one region in form-fitted 
manner to a shaft part having a screw thread. The rivet sleeve is screwed 
onto a pulling mandrel and inserted from one side into a drilled hole. By 
pulling the pulling mandrel, a thread-free part of the blind rivet nut is up- 
set radially, so that the sleeve is firmly riveted in one or more plate- like 
components. The pulling mandrel is subsequently screwed out of the blind 
rivet. A bolt element can now be screwed into the threaded part of the 
blind rivet nut, whereby another component can be attached to the plate- 
like component or to the plate-like components to which the blind rivet 
nut is riveted. With a blind rivet bolt, the shaft part of the blind rivet bolt 
provided with a thread* i.e. the bolt part, serves as the drawing mandrel. 
Such blind rivet nuts and bolts have the advantage that they can be in- 
serted from one side and not only have a riveting function, but also serve 
as a function carrier. It is, however, problematic that the strength classifi- 
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cation of the connection is restricted since, in a blind rivet nut the thread 
is provided in the rivet sleeve. The latter must be axially deformable in or- 
der to permit the rivet connection to be made. In a blind rivet bolt, the bolt 
part must be connected to the deformable rivet sleeve. The strength of this 
connection is ultimately the determining factor for the strength of the total 
connection. Thus, in both cases, the strength of the deformable rivet 
sleeve in principle determines the resulting strength of the connection to a 
further component. 

Rivet nuts and bolts are fastener elements which are normally riveted to a 
plate -like component and are either realised as rivet nuts with an internal 
thread for the attachment of a further component by means of a bolt ele- 
ment, or as a bolt element with an external thread for the attachment of a 
further component by means of a nut. Rivet nuts and rivet bolts make it 
possible to achieve high-strength connections, on the precondition, how- 
ever, that the plate-like component is accessible from both sides, since the 
setting of rivet nuts and rivet bolts makes it necessary to use a die on one 
side of the sheet metal part and a plunger on the other side of the sheet 
metal part. 

Rivet nuts and rivet bolts are frequently inserted into sheet metal parts at 
the same time as the sheet metal parts are shaped in a press. The sheet 
metal parts are then frequently assembled or welded into box-like compo- 
nents, for example into the sills, doors or pillars of a motorcar body. 

Should, in the course of time, or as a result of a repair, the connection 
between the rivet nut and the sheet metal part or the rivet bolt and the 
sheet metal part fail or need replacing, then this proves to be difficult, 
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since one no longer has access to the two sides of the corresponding sheet 
metal part. The use of a nut or bolt element which is to be welded into 
place is frequently not possible or not permissible, for example with alu- 
minium bodies or with high- strength sheet metal parts or with so-called 
composite sheet metal parts with plastic membranes. For such applica- 
tions, there is therefore the need for a function carrier which can be at- 
tached from one side, for example a nut element or a bolt element, which 
permits a high quality, high-strength connection, i.e. a function carrier 
which combines the advantages of insertability of blind rivet nuts and 
blind rivet bolts from one side with the high-strength connection charac- 
teristics of rivet nuts and rivet bolts. 

Furthermore, there are tasks which cannot be solved or cannot always be 
satisfactorily solved with the known rivet elements, for example the inser- 
tion of function carriers in blind drilled holes in plastic panels or particle 
boards. 

It is thus the object of the present invention to provide a function carrier 
which, on the one hand, can be inserted from one side and, on the other 
hand, also enables high-strength connections, with the function carrier 
being able to serve both as a repair solution in the building of vehicle 
bodies and elsewhere and, on the other hand, can serve as a novel rivet 
system with the use in a blind drilled hole also preferably being possible. 
In addition, the function carrier should be capable of being inserted with 
forces which can be applied by relatively small tools, so that the insertion 
is possible even in regions with cramped spatial conditions. 
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Furthermore, the provision of a method and a tool for inserting a corre- 
sponding function carrier belongs to the object of the invention. 

In order to satisfy this object a function carrier in accordance with the in- 
vention is characterised in that the rivet sleeve is movable in the axial di- 
rection of the shaft part along the shaft part and in that the functional 
element has, in the transition region between the shaft part and the head 
part, a concave fillet forming a sliding surface for the deformation of the 
rivet sleeve. 

The deformation of the rivet sleeve is to be understood here in accordance 
with the invention in the sense of a radial deflection of the end of the rivet 
sleeve adjacent to the head part. 

Through this design of a function carrier in accordance with the invention 
the outer diameter of the head part of the functional element and of the 
tubular region of the rivet sleeve is so selected that it at least substantially 
corresponds to the internal diameter of a drilled hole in the corresponding 
plate-like component or is preferably slightly smaller than this, so that the 
function carrier comprising the functional element and the rivet sleeve can 
be inserted from one side into the drilled hole. Thereafter, the rivet sleeve 
is deformed radially outwardly by axial movement of the rivet sleeve along 
the shaft part of the functional element and by the deformation of the rivet 
sleeve at the concave fillet, so that a diameter increase of the rivet sleeve 
occurs and the rivet sleeve then takes care of the required anchoring of 
the function carrier to or in the plate-like component. 
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If the function carrier is inserted into a blind drilled hole, then the end of 
the tubular region of the rivet sleeve is deformed radially beyond the di- 
ameter of the head part and engages into the wall of the component, 
whereby the function carrier can no longer be drawn out of the blind 
drilled hole. The movement of the function carrier in the other direction, 
i.e. further into the drilled hole, is moreover prevented in that the head 
part abuts against the end of the blind hole. The component can be a solid 
component of plastic, which is present in the form of a thick plate or, for 
example, in the form of a solid part or of an injection-moulded piece, or in 
the form of an otherwise shaped part. The component could also consist of 
other materials, for example of particleboard material. 

In a plate-like component with a drilled hole passing through it, the de- 
formable region of the rivet sleeve contacts the side of the component re- 
mote from the entry side after deformation and prevents the function car- 
rier being pulled out of the plate-like component again from the entry side. 
Through the radially outwardly directed deformation of the rivet sleeve the 
function carrier can be clamped against the wall of the drilled hole. This 
is, however, in most cases not sufficient in order to prevent an axial 
movement of the function carrier further through the plate-like compo- 
nent. In order to obtain this function, the rivet sleeve is preferably de- 
formed radially outwardly at its end remote from the head part of the 
functional element, so that the rivet sleeve ultimately forms a ring-like 
groove in which the plate-like component or a ring-like bead within the 
drilled hole is fixedly retained in form-locked manner. As an alternative, 
the end of the rivet sleeve remote from the head part of the functional ele- 
ment could have a flange part which has a diameter which is greater than 
that of the drilled hole. In this manner the plate-like component is re- 
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ceived in form-locked manner in a ring-like groove between the deformed 
tubular region of the rivet sleeve and the flange part. 

A decisive advantage of the function carrier of the invention lies in the fact 
that when using a functional element in the form of a fastener element the 
strength classification of the function carrier is determined by the material 
processing of the functional element, i.e. its shaft and head part, not by 
the rivet sleeve, particularly since the shaft part and the head part of the 
functional element are permanently connected together. The rivet sleeve 
can in turn be so designed that it is itself straightforwardly able, as a re- 
sult of the form-locked connection to the plate-like component and/ or to 
the functional element, to transmit axial forces corresponding to the 
strength classification without failing. 

When the functional element is a fastener element this can be realised ei- 
ther as a nut element or a bolt element. In the first case, the functional 
element is of hollow design, with the thread being realised as an internal 
thread in the head part and/ or in the shaft part. In the case of a bolt ele- 
ment the shaft part is provided with an external thread. 

For use in a blind drilled hole in particular, the rivet sleeve has a tubular 
deformable region adjacent to the head part and a ring-like at least sub- 
stantially non-deformable region remote from the head part. If, in con- 
trast, the functional element is inserted into a throughgoing drilled hole, 
then the rivet sleeve preferably consists of a tubular deformable region 
adjacent the head part and a ring-like deformable region remote from the 
head part. The end face of the rivet sleeve remote from the head part, i.e. 
of the ring-like region, is preferably arranged perpendicular to the longitu- 
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dinal axis of the shaft part and thus forms a surface on which axial forces 
can be exerted in order to move the rivet sleeve along the shaft part and to 
bring about the desired radially outwardly directed deformation of the rivet 
sleeve at the concave fillet. The said end face of the rivet sleeve is formed 
in a preferred embodiment as a sliding surface and can then be pushed in 
the axial direction by means of a part which is rotated to produce the axial 
movement of the rivet sleeve in the direction towards the head part of the 
functional element. 

For example, a nut element could be screwed onto the shaft part of the 
functional element which is provided with an external thread and through 
the rotation of the nut element a corresponding axial force can be exerted 
onto the rivet sleeve. In order to prevent co-rotation of the rivet sleeve, 
noses or grooves extending in the longitudinal direction of the functional 
element can be provided in the region of the concave fillet . 

It is, however, also possible to provide the rivet sleeve itself with an inter- 
nal thread in the region remote from the head part of the functional ele- 
ment and to thereby move the rivet sleeve itself in the direction of the head 
part so that it is rotated on a corresponding external thread on the shaft 
part of the functional element, at least in the region adjacent to the con- 
cave fillet. In this case, the end face of the rivet sleeve remote from the 
head part is designed to pick up torques which rotate the rivet sleeve and 
bring about the deformation of the rivet sleeve. 

In order to avoid a simultaneous rotational movement of the functional 
element as a result of friction forces, the shaft part of the functional ele- 
ment is preferably provided at the end remote from the head part with a 
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means for transmitting torques. This means can be a spigot having a plu- 
rality of side faces or longitudinal grooves can, however, also have the 
form of a socket head screw recess formed in the free end of the shaft part, 
for example in the form of an internal hexagon. 

In a particularly preferred embodiment, the shaft part of the functional 
element has a ring groove, at least in the region directly ahead of the con- 
cave fillet, with the ring-like region of the rivet sleeve being deformable 
into this ring groove. 

In a further preferred embodiment the ring-like region of the rivet sleeve 
has at least substantially the shape of a right-angled triangle when con- 
sidered in a radial section, with the outer side arranged obliquely to the 
end face of the rivet sleeve remote from the head part and to the inner face 
of the rivet sleeve adjacent the shaft part. This design is so contrived that 
the maximum diameter of the rivet sleeve is somewhat larger than the di- 
ameter of the drilled hole of the plate-like component, so that the inclined 
surface of the right-angled triangle contacts the ring-like edge of the 
drilled hole in the plate-like component and, during the deformation of the 
rivet sleeve, leads to a deformation of the wall of the drilled hole, so that a 
ring bead is formed which comes to lie in a ring groove-like recess of the 
rivet sleeve, which is formed during the radially outwardly directed defor- 
mation of the region of the rivet sleeve adjacent the functional element 
between this region and the inclined surface of the ring- like region of the 
rivet sleeve. 

Particularly preferred embodiments of the function carrier can be seen 
from the further subordinate claims. 
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If a function carrier is inserted into a blind drilled hole in a plate-like 
component then, in accordance with the invention, a component assembly 
arises in accordance with claim 20. If a function carrier, in accordance 
with the invention, is inserted into a plate-like component with a through- 
going drilled hole, then a component assembly arises in accordance with 
claim 2 1 . 

A method in accordance with the invention for the insertion of a function 
carrier in accordance with the invention into a plate-like component is 
characterised in that the head part of the functional element is passed 
through a hole formed in the plate-like component or is pressed into a re- 
cess formed in the component and the rivet sleeve is subsequently moved 
in the axial direction of the functional element onto the concave fillet and 
onto the head part of the functional element, whereby the tubular region 
of the rivet sleeve is deflected radially outwardly by the concave fillet into 
an anchoring position in which the free end of the tubular region projects 
radially beyond the head part of the functional element. 

A tool in accordance with the invention for inserting a function carrier in 
accordance with the invention is preferably characterised in accordance 
with claim 30. 

Further inventive designs of the component assembly, of the method and 
of the tool can be seen from the further patent claims and also from the 
subsequent description of preferred embodiments. 
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The invention will now be explained in more detail in the following with 
reference to embodiments and to the drawings in which show: 

Fig. 1 a side view of a functional element in the form of a bolt ele- 

ment, 

Fig. 2 a longitudinal section through a rivet sleeve, 

Fig. 3 a plan view of the rivet sleeve of Fig. 2 seen in the arrow di- 

rection III, 

Fig. 4 a representation corresponding to Fig. 1, but with the rivet 

sleeve arranged on the functional element in a starting posi- 
tion, 

Fig. 5 a plan view of the bolt element of Fig. 1 seen in the arrow di- 

rection V, 

Fig. 6 the bolt element of Fig. 1 with the rivet sleeve shown in the 

deformed state in the end position, 

Fig. 7 a representation in accordance with Fig. 6, but after insertion 

of the bolt element with the rivet sleeve into a blind hole of a 
component, consisting here of plastic, 

Fig. 8 a representation of Fig. 7 with a longitudinal cross-section 

through a tool for the deformation of the rivet sleeve, 
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Fig. 9 a representation corresponding to Fig. 7, but here with a nut 

screwed onto the bolt element, the nut being simultaneously 
able to serve as the tool for the deformation of the rivet sleeve, 

Fig. 10 a representation in accordance with Fig. 1, but from a modi- 
fied embodiment of a bolt element, 

Fig. 11 an end view of the bolt element of Fig. 10 seen in the arrow 
direction XI, 

Fig. 12 a partly sectioned perspective representation of another em- 
bodiment of a rivet sleeve in accordance with the invention, 

Fig. 13 a longitudinal section through the rivet sleeve of Fig. 12 corre- 
sponding to the section plane XIII-XIII, 

Fig. 14 a plan view of the end face of the rivet sleeve of Fig. 12 seen in 
the arrow direction XIV, 

Fig. 15 a representation of the rivet sleeve of Fig. 12 on the bolt ele- 
ment of Fig. 10 shown in the starting position, 

Fig. 16 the combination of Fig. 15 after the deformation of the rivet 
sleeve in its end position, 

Fig. 17 a representation similar to Fig. 7, but using the combination 
of the functional element and of the rivet sleeve of Fig. 15, 
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Fig. 18 



a representation similar to the representation of Fig. 16, but 
with the element inserted into a plate-like component in the 



form of a sheet metal part, 



Fig. 19 a schematic representation of a further bolt element and rivet 
sleeve combination in accordance with the invention, which is 
in particular designed for use with a sheet metal part, 

Fig. 20 a schematic representation of the bolt element and rivet sleeve 
combination of Fig. 19 in order to show how the insertion 
takes place into a pre-holed component, and 

Figs. 21,22 illustrations similar to Figs. 19 and 20, but using a functional 
element in the form of a nut. 

The Figs. 1 to 7 are concerned with a first embodiment of a function car- 
rier 1 1 in accordance with the invention which can be inserted from one 
side into a plastic component 10 (Fig. 7) and which comprises a bolt ele- 
ment 12 and a rivet sleeve 14. The bolt element 12 has a shaft part 18 
provided with a thread 16 and has in the transition region between the 
shaft part 18 and the head part 20 a concave fillet 22 which forms a slid- 
ing surface for the deformation of the rivet sleeve. As can be seen from Fig. 
5, rounded grooves 24 are worked into the sliding surface and are each 
arranged in a longitudinal plane of the bolt element 12, for example in the 
plane 26 or in the transverse plane 28. These rounded recesses are not 
essential and could be omitted or replaced by bead-like raised features 
with the same alignment. Combinations of bead-like raised features and 
groove-like recesses could also be used. These groove-like recesses and/ or 
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the corresponding bead-like raised features ensure that a relative rotation 
of the bolt element and of the rivet sleeve is prevented which, depending 
on the design of the element, is desirable, as will be explained in the fol- 
lowing. 

At its end face remote from the head part 20 the bolt element 12 has a 
spigot 30 which - as can be seen from Fig. 5 - contains an internal hexa- 
gon in this case and has transverse dimensions which are smaller than 
the core diameter of the thread. Instead of using an internal hexagon one 
could also use an external hexagon 30 which is indicated in Fig. 9. In 
principle, any known wrench-receiving shape could be used, be it in the 
form of an internal recess or an external mount. The purpose of the se- 
lected wrench mount is to enable the bolt element to be held in a manner 
secured against rotation by a suitable tool during its insertion. For the 
same purpose, the bolt element 12 of Fig. 1 has, at the end face of the 
head part 20 remote from the thread 16, a plurality of conical point-like or 
pyramidal raised features 36 which, on being used in a blind hole 38 in a 
component 10 in accordance with Fig. 7, engage into the base of the blind 
hole 38 and likewise provide a contribution to security against rotation. 

The rivet sleeve 14 has, in the embodiment of Figs. 2 and 3, a tubular de- 
formable region 42 at one end 40 and, at the other end 44, an at least 
substantially non-deformable region 46 which is thicker in comparison to 
the deformable region 42. 

The rivet sleeve 14 has a cylindrical passage 48, the internal diameter of 
which is slightly larger than the outer diameter of the thread 18, so that 
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the rivet sleeve is admittedly guided over the thread cylinder but is not 
prevented from moving axially along the thread cylinder 18. 

The end face 40 merges via a rounded surface into the cylindrical passage 
48. This rounded surface 50 assists the sliding movement of the deform- 
able section 42 of the rivet sleeve during the deformation at the sliding 
surface 22. The transition 52 between the end face 40 and the outer side 
of the deformable section 42 is also gently rounded, in order to facilitate 
the penetration of the end face of the rivet section into a component. 

The end face 44 of the rivet sleeve stands perpendicular to the longitudinal 
axis 54 of the rivet sleeve and is formed as a sliding surface. 

As is readily seen from Fig. 4 the rivet sleeve 14 is placed over the shaft 
part 16 of the bolt element 12 with its axis 54 coaxial to the longitudinal 
axis 46 of the bolt element and is pressed downwardly sufficiently far that 
the end face 40 comes into contact with the head part at the start of the 
gently rounded transition 22. This represents the starting position of the 
function carrier of the invention. 

If the rivet sleeve 14 is pressed further downwardly, the cylindrical rivet 
section 42 slides along the sliding surface formed by the transition 22, i.e. 
along the concave fillet. The end face 40 of the rivet section is increasingly 
pressed outwardly in the radial direction until the end position of Fig. 6 is 
achieved, where the deformed end face 40 of the rivet sleeve 14 now proj- 
ects perpendicular to the longitudinal axis of the functional element 12 
and radially beyond the maximum diameter of the head part 20 of the bolt 
element. 
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During the corresponding deformation of the cylindrical rivet section the 
pressure exerted onto the end face 44 also operates in such a way that the 
cylindrical rivet section 42 is partly pressed into the grooves 24. These 
grooves 24 then ensure that the rivet sleeve is only displaced in the axial 
direction, but is not turned relative to the bolt element 12. 

Fig. 6 serves for the explanation of the deformation of the rivet sleeve 14. 

Fig. 7 shows a first practical realisation of the insertion of the function 
carrier of Fig. 4 into a component 10. 

As can be straightforwardly seen from Fig. 7, the blind hole 38 of the 
plate-like component 10 has an internal diameter which corresponds to 
the outer diameter of the head part of the bolt element 12. The blind hole 
38 is prepared prior to insertion of the bolt element 12 and has a base 
surface 58 extending perpendicular to the longitudinal axis 56 of the bolt 
element (at the same time the longitudinal axis of the blind hole). The 
combination of the bolt element 12 with the rivet sleeve 14 in the starting 
position of Fig. 4 is inserted into the blind hole in the axial direction and 
likely pressed into contact so that the conical tips 36 are pressed into the 
material of the plate-like component, i.e. into the base surface 58 of the 
blind hole, whereby a security of the bolt element against rotation is 
achieved in the plate-like component. During the deformation of the rivet 
sleeve, the previous end face 40 of the ring-like rivet section 42 which is 
deflected into the radial direction presses into the wall of the blind hole 38 
and prevents in the installed state, as is shown in Fig. 7, the bolt element 
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12 being drawn out of the plate-like component 10 in the axial direction 
56. 

One notes that in this example the end face 44 of the rivet sleeve lies flush 
with the surface of the plate-like component. One also notes that the outer 
diameter of the non-deformable region 46 of the rivet sleeve corresponds 
to the internal diameter of the blind bore 48. 

Several possibilities exist for carrying out the deformation of the rivet 
sleeve. 

If it were possible to support the plate-like component 10 from below then 
it would be sufficient to exert a force directed in the direction of the lon- 
gitudinal axis 56 of the bolt element in a press or the like on the end face 
44. In many cases, a support of the plate-like component 10 of this kind 
is, however, not possible. Then a tool in accordance with Fig. 8 could be 
used. 

In this example, and in all subsequent examples, the same reference nu- 
merals are used as are used in connection with the embodiment of Figs. 1 
to 7. It is to be assumed that the previous description in connection with 
Figs. 1 to 7 also applies for later embodiments unless something to the 
contrary is stated. 

The tool 60 of Fig. 8 which is used for the insertion of the function carrier 
consists of two parts arranged coaxial to one another, namely, on the one 
hand, at the middle, a non-rotatable or fixedly holdable wrench 62 which 
has at its end confronting the bolt element 12 an internal hexagonal re- 
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cess which fittingly receives the spigot 30 of the bolt element 12 which is 
realised as an external hexagon 32 and which prevents a rotation of the 
bolt element during its insertion. The tool 60 also has a cylindrical sleeve 
64 coaxial to the key 64 and the cylindrical sleeve carries at its end face 
adjacent the component 10 a thrust bearing 68, here in the form of an 
axial ball bearing, the lower race 70 of which presses against the end face 
44 of the rivet sleeve and the upper race 72 of which is arranged in a 
matching recess 74 in the end face 66 of the rotatable sleeve 64. The 
thrust bearing 68 is held by a holding ring 76 screwed to the end face 66 
of the sleeve 64 by means of screws (not shown) which, on the one hand, 
prevents the two races 70 and 72 falling apart, but, on the other hand, 
permits a relative rotation between the race 70 and the sleeve 64. 

Directly above the recess 74 for the thrust bearing 68, the sleeve 64 has 
an internal thread 78 which is designed complementary to the thread cyl- 
inder 18 of the bolt element 12. In this manner, a rotation of the sleeve 84 
about the longitudinal axis 56 of the bolt element leads to an axial move- 
ment of the sleeve with thrust bearings 68 in the direction of the longitu- 
dinal axis 56 towards the head part of the bolt element. During this 
movement, the thrust bearing 68 prevents torques being exerted onto the 
rivet sleeve 14, so that the danger of rotation between the rivet sleeve 14 
and the bolt element 12 does not exist here. Thus, in this embodiment, it 
is entirely possible to dispense with grooves or beads 64. 

During the rotary movement of the sleeve 64 during the insertion of the 
function carrier, the wrench 62, which is pressed in the axial direction 56 
of the tool 60 onto the bolt element 12, ensures the torque exerted by the 
sleeve via the meshing threads 78 and 18 onto the bolt element does not 
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lead to an actual rotation of the bolt element 12 relative to the plate-like 
component. 

As soon as the end state of Fig. 8 has been reached, the sleeve 64 is 
turned in the opposite direction in order to release the tool 60 from the 
bolt element, whereby the end state of Fig. 7 is reached. 

As shown in Fig. 9, a nut 80 can then be screwed onto the bolt element 12 
and can be utilised for the attachment of another component to the com- 
ponent 10. Fig. 9 shows that the same nut 80, or possibly a special nut 80 
with a longer thread cylinder, can also be used for the insertion of the 
function carrier. For this purpose, the nut 80 is screwed onto the thread 
cylinder 18 of the bolt element 12 in the state of Fig. 4. Thereafter, the 
function carrier is inserted into the blind hole. One can then hold the bolt 
element 12 via the spigot 30 at the outer hexagon that is provided by 
means of a suitable wrench and can then screw the nut 80 downwardly in 
order to bring about the deformation of the rivet sleeve. 

Fig. 10 shows in principle the same bolt element 12 as Fig. 1, only with a 
somewhat longer spigot, which is better able to prevent a rotation of the 
bolt element on its insertion. In this embodiment a modified rivet sleeve 14 
is used. The rivet sleeve 14 of this embodiment has, as previously, a tu- 
bular, cylindrical, deformable section 42 and a ring-like non-deformable 
section 46. The ring- like non-deformable section 46 has an internal thread 
82 which is made complementary to the thread cylinder 18 of the bolt 
element 12, so that the rivet sleeve itself can be screwed onto the bolt ele- 
ment 12. In order to carry out this screwing on movement, the ring-like 
region 46 of the rivet sleeve 14 has two drive grooves 84 arranged at right 
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angles to one another in the end face 44. Other form- fitted, tool-engaging 
elements can also be provided at the non-deformable section 42. 

The rivet sleeve is first screwed onto the thread cylinder 18 of the bolt 
element until the starting position of Fig. 15 is reached. In this state, the 
head part of the bolt element 12, which is also provided here with conical 
points 136 is inserted into the blind hole of a component, as for example 
shown in Fig. 17. 

The rivet sleeve 14 can now be screwed further downwardly by means of a 
tool which engages into the drive grooves 84 in the end face 144 of the 
rivet sleeve, so that the rivet sleeve 14 is simultaneously turned around 
the longitudinal axis 56 of the bolt element and moves in the axial direc- 
tion towards the head part 20 of the bolt element 12. This axial movement 
also leads to the deformation of the cylindrical rivet section 42 until the 
state of Fig. 16 is reached. One can see that in this example the rivet 
sleeve is turned relative to the bolt element. In order to prevent a simulta- 
neously rotation of the bolt element, a tool can be placed onto the spigot 
30 as previously. Since, in this example, a relative rotation between the 
rivet sleeve and the bolt element occurs, the ring-like grooves or beads 24 
in accordance with Fig. 5 are missing, as shown in Fig. 1 1 . 

Fig. 17 now shows the function carrier in the installed state in a compo- 
nent. The difference to the previous embodiment of Fig. 7 is in this case 
first of all that the blind hole 38 has an enlarged diameter in the upper 
region, with this region serving to receive the non-deformable region 46 of 
the rivet sleeve 14 which is likewise of enlarged diameter. The depth of 
this region is so selected that the end face 44 of the rivet sleeve lies in the 
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installed state flush with the surface of the component 10. The ring 
shoulder 86 formed between the two cylinder regions of the blind bore 38 
thus ensures a better support of the bolt element 12 relative to the com- 
ponent and offers an additional protection against canting of the bolt ele- 
ment. The somewhat larger diameter of the non-deformable region 46 of 
the rivet sleeve also offers more reliability that this region of the rivet 
sleeve is not deformed on applying the torques that are required. The non- 
deformable section 46 of the rivet sleeve can also be formed as a flange 
which comes to lie on the exposed surface of the component around the 
drilled hole, i.e. has a corresponding contact surface here. 

Fig. 18 shows that the function carrier 1 1 of Fig. 15 can also be used with 
a sheet metal part or components 10 having a throughgoing hole 102. 
Here, the edge region of the holed sheet metal part or of the here plate-like 
component come to lie in the groove 110 formed between the radially out- 
wardly deformed end 40 of the rivet sleeve and the ring-like region 46 of 
the rivet sleeve. The security against rotation of the connection is here 
principally ensured by the clamping that is achieved can, however also be 
assisted by shape-giving features, for example by recesses in the wall of 
the hole 102. In this embodiment the tips 36 of Fig. 15 can be omitted. 

In the embodiment of Fig. 19, both the rivet sleeve 14 and also the func- 
tional element 12 are shaped somewhat differently than before. The rivet 
sleeve 14 is shown in cross-section to the left-hand side of the longitudinal 
axis of the functional element 12 and can be seen in side view at the right- 
hand side of the longitudinal axis 15. The rivet sleeve 14 also consists 
here of a cylindrical deformable region 42 and of a second ring-like region 
46 which has here an at least substantially triangular cross-section and is 
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in addition deformable. At the outer side of the upper ring-like section 46 
of the rivet sleeve 14 of Fig. 19 elongate noses 90 are located on the 
oblique outer surface which, related to the longitudinal axis 56 of the bolt 
element 12 or of the rivet sleeve 14, are each arranged in radial planes. 
One can see here that the ring-like region 46 of the rivet sleeve 14, when 
considered in the radial section, has at least substantially the shape of a 
right-angled triangle, the outer side 92 of which is arranged obliquely to 
the end face 44 of the rivet sleeve 14 remote from the head part 20 and to 
the inner surface 94 of the rivet sleeve adjacent to the shaft part. This in- 
ner surface 94 of the rivet sleeve forms in axial continuation the inner wall 
of the tubular region of the rivet sleeve. The end face 40 of the rivet sleeve 
14 is formed in accordance with the end face 40 of the rivet sleeve of the 
previous embodiments. 

In this embodiment the functional element 12 is formed as a bolt element, 
as in the other embodiments, and thus has a thread cylinder 16. 

Between the runout end of the thread cylinder 16 adjacent the head part 
20 and the sliding surface 22 there is located in this embodiment a ring 
groove 96, the function of which will be described later with reference to 
Fig. 20. 

This ring groove 96 merges via a rounded ring shoulder 98 into the sliding 
surface 22. There are, moreover, some rounded recess 100 present in the 
sliding surface 22 of which eight are arranged at uniform angular intervals 
round the longitudinal axis 56 in this embodiment. 
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The installation of this function carrier will now be explained with refer- 
ence to Fig. 20. This Figure shows at the right-hand side of the central 
longitudinal axis 56 the starting situation during installation of the func- 
tion carrier into a plate-like component 10 and, at the left-hand side, the 
finished installed state. One notes with reference to the right-hand side of 
the representation in Fig. 20 that a cylindrical hole 102 is provided in the 
plate-like component 10. The inner diameter of this hole 102 corresponds 
to the outer diameter of the head 20 of the functional element 12. One 
notes also that the maximum diameter of the ring-like region 46 of the 
rivet sleeve is made somewhat larger than the hole 20, so that the rivet 
sleeve cannot pass through the sheet metal part. Specifically, the rivet 
sleeve 14 sits with the longitudinal noses 90 on the upper edge of the cy- 
lindrical hole 102. 

Starting from this state, a downwardly directed force is now exerted onto 
the surface 44 of the rivet sleeve by means of tool in accordance with Fig. 
8 or Fig. 9. At the same time an upwardly directed force is exerted on the 
shaft part 18 of the bolt element 12. These two forces lead to a deforma- 
tion of the rivet sleeve 14 so that this achieves the end shape with a cross- 
section as shown on left-hand side of Fig. 20. That is to say that the tu- 
bular cylindrical section 42 of the rivet sleeve slides, as previously, over 
the sliding surface 22 and is deformed radially outwardly so that the pre- 
vious end face 40 of the rivet sleeve projects radially beyond the head part 
20 of the bolt element 12 and comes to lie on the lower side of the plate- 
like component 10. The ring-like section 46 of the rivet sleeve is likewise 
deformed in a manner such that a part of it is deformed into a ring-like 
inwardly directed projection 104 which at least substantially fills out the 
ring groove 96 of the bolt element 12. This ring-like projection 104 merges 
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via an approximately conical ring shoulder 106 into the remaining end 
face 44 of the rivet sleeve which lies at least substantially flush with the 
surface of plate-like component 10 remote from the head part. 

During the deformation of the rivet sleeve 14 the oblique surface 92 of the 
ring-like part 46 leads to a deformation of the wall of the hole 102 so that 
this forms an inwardly directed ring projection 108 which comes to lie in a 
groove 110 formed between the remainder of the oblique surface 92 and 
the previous outer side of the ring-like section 42, which is now horizon- 
tally directed in Fig. 20. The longitudinal noses 90 of the ring-like region 
46 of the rivet sleeve 14 form corresponding dents in the ring-like projec- 
tion 108. In this way they ensure that the deformed rivet sleeve is also se- 
cured against rotation relative to the plate-like component 10. 

The ring-like rivet sleeve 14 is, however, also deformed in such a way that 
regions of it come to lie in the recesses 100, whereby a rotational security 
of the functional element 12 with respect to the rivet sleeve is achieved. As 
the bolt element 12 is secured against rotation relative to the rivet sleeve 
14 and the rivet sleeve is secured against rotation relative to the plate-like 
component 10, the bolt element 12 is also held secured against rotation 
relative to the plate-like component. 

Since the ring projection 104 at least substantially fills out the ring groove 
96 and the plate-like component lies in the groove 110 formed by the in- 
clined surface 92 and the deformed ring-like region 42 of the rivet sleeve, 
the functional element 12 is also fixed relative to the plate-like component 
in the axial direction. 
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After the installation of the bolt element 12 in accordance with Fig. 20 a 
further plate-like component can be secured on the plate-like component 
10 by means of a nut screwed onto the thread cylinder 16. This further 
plate-like component preferably has a hole such that it is centered by the 
oblique ring shoulder 106. The further plate-like component should, 
moreover, have a surface extent such that it engages both over the end 
face 44 of the deformed rivet sleeve 14 and also over a part of the edge of 
the plate-like component 10 surrounding the hole 102. 

The Figs. 21, 22 show the representation similar to that of Figs. 19 and 20 
but in which the functional element 12 or the nut element is provided with 
an internal thread 112. For the insertion of the element a bolt part is 
screwed into the internal thread 112 and makes it possible to pull the 
head part 20 upwardly while the rivet sleeve is being pressed downwardly. 

The conical surface 106 serves as a centering aid for the further compo- 
nent which is to be screwed in place. The constructional height of the ele- 
ment is minimised, i.e. the shaft part 182 is restricted at least substan- 
tially to the transition region 22 to the head part 20. The possibility of re- 
alising the functional element as a nut element exists in principle for all 
previous embodiments. The possibility also exists of realising other func- 
tions than screw functions. For example, the corresponding functional 
element can be used as a cylindrical guide spigot or as a snap fastener 
element for, for example, carpets or the like. 

Although the thread 16 of the bolt element can be exploited in the above 
embodiments for the production of the axial force on the rivet sleeve 14, a 
preferably hardened sleeve with a fine thread can optionally be brought 
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over the thread 16 of the bolt element and the fine thread can be used for 
the production of the axial force of the rivet sleeve. 

Through the smaller pitch the mechanical advantage can be increased, i.e. 
greater deformation forces can be applied. An embodiment similar to a hy- 
draulic device would also be conceivable whereby even larger deformation 
forces could be produced. 

It should finally be pointed out that the deformation of the rivet sleeve can 
also be carried out with a tool which is designed to exert a pulling force 
onto the shaft part 18 of the functional element away from the head part 
20 and at the same time to exert a pressing force onto the end face 44 of 
the rivet sleeve in the direction towards the head part 20, similar to a 
customary pair of riveting tongs. This possibility exists for all embodi- 
ments of the function carrier of the invention. 
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the end face (44) of the rivet sleeve (14) remote from the head part 
(20) is arranged perpendicular to the longitudinal axis (56) of the 
shaft part (18). 

5. Function carrier in accordance with claim 4, 
characterised in that 

the said end face (44) of the rivet sleeve (14) is formed as a sliding 
surface. 

6. Function carrier in accordance with claim 4, 
characterised in that 

the said end face (44) of the rivet sleeve (14) is formed for the trans- 
mission of rivet forces acting in the axial direction, but is not itself 
deformable or is at least substantially not deformable under the riv- 
eting forces. 

7. Function carrier in accordance with claim 4, 
characterised in that 

the said end face (44) is designed to take up torques which turn the 
rivet sleeve (14) and bring about the deformation of the rivet sleeve 
(14). 

8. Function carrier in accordance with claim 7, 
characterised in that 

the shaft part (18) of the functional element (12) has an outer thread 
(16), at least in the region adjacent to the concave fillet (22) and in 
that the rivet sleeve (14) has an internal thread (82) corresponding 
thereto. 
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9. Function carrier in accordance with one of the preceding claims, 
characterised in that 

the shaft part (18) of the functional element (12) has a means (30) 
for the transmission of torques at the end remote from the head part 
(20). 

10. Function carrier in accordance with claim 9, 
characterised in that 

the means is a spigot (30) having one or more side faces or longitu- 
dinal grooves. 

11. Function carrier in accordance with claim 9, 
characterised in that 

the means has the form of a tool or wrench-receiving recess (34) 
formed in the free end of the shaft part (18), for example in the form 
of an internal hexagon. 

12. Function carrier in accordance with one of the preceding claims, 
characterised in that 

the shaft part (18) of the functional element (12) has a ring groove 
(96) in the region directly ahead of the concave fillet (22), and in that 
the ring-like region (46) of the rivet sleeve can be deformed into this 
ring groove (96). 

13. Function carrier in accordance with one of the preceding claims 1 to 
6 or 9 to 12, 

characterised in that 



# 



31 

the concave fillet is provided with features (24:100) providing secu- 
rity against rotation, for example with a plurality of recesses and/ or 
noses distributed in the peripheral direction, and in that the rivet 
sleeve (14) can be brought by the deformation into a form-fitted 
connection with these features (24; 100) providing security against 
rotation. 

14. Function carrier in accordance with one of the preceding claims, 
characterised in that 

the end face (44) of the head part (20) remote from the shaft part 
(18) is equipped with features providing security against rotation, for 
example noses providing security against rotation and/ or recesses. 

15. Function carrier in accordance with one of the preceding claims 3 to 
16 or 9 to 14, 

characterised in that 

the ring-like region (46) of the rivet sleeve (14) has, when considered 
in a radial section, at least substantially the shape of a right-angled 
triangle, the outer side (92) of which is arranged obliquely to the end 
face of the rivet sleeve (14) remote from the head part (20) and to the 
inner face of the rivet sleeve (14) adjacent the shaft part (18). 

16. Function carrier in accordance with one of the preceding claims, 
characterised in that 

the tubular region (42) of the rivet sleeve (14) has an inner wall (94) 
which represents an axial continuation of the inner surface of the 
ring-like region (46) of the rivet sleeve (14). 
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17. Function carrier in accordance with one of the preceding claims 1 to 
14, 

characterised in that 

the tubular region (42) of the rivet sleeve (14) is at least substan- 
tially rectangular when considered in radial section, with the tubu- 
lar region (46) having an inner wall, which represents an axial con- 
tinuation of the inner surface of the ring-like region (46) of the rivet 
sleeve and in that the ring-like region (46) of the rivet sleeve (14) 
forms a ring shoulder at its outer side with the adjacent side of the 
ring-like region (42). 

18. Function carrier in accordance with one of the preceding claims, 
characterised in that 

the functional element (12) is formed as a bolt element. 

19. Function carrier in accordance with one of the preceding claims 1 to 
17, 

characterised in that 

the functional element (12) is formed as a nut element, i.e. at least 
the shaft part (18) is made hollow and this and/ or the head part is 
formed with an internal thread or can be provided with an internal 
thread. 

20. Component assembly comprising a component (10), for example a 
sheet metal part or a plastic part and a function carrier (1 1) in ac- 
cordance with one or more of the preceding claims, 
characterised in that 
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the plate-like component (10) has a hole (102), the diameter of 
which corresponds at least substantially to that of the head part (20) 
and in that the deformed, tubular region (42) of the rivet sleeve (14), 
at the inner side, contacts the concave fillet (22) in at least substan- 
tially flush manner, projects radially outwardly beyond the edge of 
the head part (20) of the functional element and forms a ring groove 
with the ring-like region (46) which accommodates the marginal re- 
gion of the hole of the component. 

21. Component assembly comprising a component (10), for example a 
sheet metal part or a plastic part and a function carrier in accor- 
dance with one or more of the preceding claims, 
characterised in that 

the component has a pot-like recess (38), the diameter of which cor- 
responds at least substantially to that of the head part (20) and the 
base (58) of which is contacted by the end face (44) of the head part 
(20) remote from the shaft part (18) in a manner secured against 
rotation (36) and in that the deformed tubular region (42) of the rivet 
sleeve (14) at least substantially flushly contacts the concave fillet 
(22) at the inner side, projects radially outwardly over the edge of 
the head part of the functional element (12) and projects into the 
side wall of the pot- like recess (38) of the component (10) and is re- 
ceived there in a form-fitted manner. 

22. Component assembly in accordance with claim 20 or 2 1 , 
characterised in that 

the end face of the rivet sleeve (14) remote from the head part (20) is 
either arranged flush with the surface of the component (10) remote 
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from the head part (20) or sunk into this surface, with the ring-like 
region (46) of the rivet sleeve optionally projecting into a possibly 
present groove of the shaft part (18) and optionally having, in the re- 
gion of this groove (96), a conical alignment aid (106) arranged con- 
centric to the shaft part (18) for a component to be mounted. 

23. Method of inserting a function carrier in accordance with one of the 
preceding claims 1 to 19 into a component (10), for example in order 
to form a component assembly in accordance with the claims 20 or 
22, 

characterised in that 

the head part (20) of the functional element (12) is passed through a 
hole (102) formed in the plate-like component (10) or is pressed into 
a recess (38) formed in the component and the rivet sleeve (14) is 
subsequently moved in the axial direction of the functional element 
(12) onto the concave fillet (22) and onto the head part (20) of the 
functional element (12), whereby the tubular region (42) of the rivet 
sleeve (14) is deflected radially outwardly by the concave fillet (22) 
into an anchoring position in which the free end (40) of the tubular 
region (42) projects radially beyond the head part (20) of the func- 
tional element. 

24. Method in accordance with claim 23, 
characterised in that 

the free end (40) of the tubular region is pressed into the hole wall of 
the component (10) by the deformation of the tubular region (42) of 
the rivet sleeve (14) and thus prevents the extraction of the function 
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carrier out of the recess (38) of the component receiving the head 
part (20) of the functional element (12). 

25. Method in accordance with claim 23, 
characterised in that 

through the deformation of the tubular region (42) of the rivet sleeve 
(14), a groove (1 10) is formed between the deformed tubular region 
(42) and the ring-like region (46) which receives the material of the 
marginal edge of the hole of the component. 

26. Method in accordance with claim 25, 
characterised in that 

the ring-like region (46) of the rivet sleeve (14) is deformed into a 
ring groove (96) formed in the shaft part (18) directly ahead of the 
concave fillet (22). 

27. Method in accordance with one of the preceding claims 23 to 26, 
characterised in that 

the rivet sleeve (14) is moved in the axial direction towards the con- 
cave fillet (22) while an axial force in the opposite direction is pro- 
duced on the shaft part (18) of the functional element (12). 

28. Method in accordance with one of the claims 23 to 26, 
characterised in that 

the ring-like region (46) of the rivet sleeve (14) has an internal 
thread (82) which is screwed onto an external thread provided on 
the shaft part (18) of the functional element (12) and the radial de- 
formation of the tubular region of the rivet sleeve is produced by a 
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relative rotation between the rivet sleeve (14) and the functional 
element (12). 

29. Method in accordance with one of the preceding claims 23 to 27, 
characterised in that 

an auxiliary tool (60) provided with a thrust bearing (68) is used for 
the deformation of the rivet sleeve (14), with the thrust bearing (68) 
having a lower ring (70), the end face of which remote from the roll- 
ing elements presses against the end face (44) of the ring-like region 
(46) of the rivet sleeve (14) and the other ring (72) of which is pro- 
vided on a rotatable sleeve (64) which has an internal thread (78) 
which cooperates with an external thread (16) provided on the shaft 
part (18) of the functional element (12), with a relative rotation of the 
sleeve (64) which cooperates with the outer thread of the shaft part 
of the functional element (12) leading to an axial movement of the 
thrust bearing (70) and of the rivet sleeve (14) and through this to a 
deformation of the rivet sleeve (14) at the concave fillet (22) of the 
functional element (12). 

30. Tool for the insertion of a function carrier in accordance with one of 
the preceding claims 1 to 19 into a plate-like component, 
characterised in that 

the tool has two coaxial devices rotatable relative to one another, 
with the inner device (62) being capable of being brought into a ro- 
tationally fixed connection with the shaft part (18) of the functional 
element (12) and the outer device (64) being capable of being 
brought into rotationally fixed connection with the rivet sleeve or 
with an auxiliary tool (70) which presses onto the rivet sleeve (14), 
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with either the ring-like region (46) of the rivet sleeve (14) or the 
outer device having an inner thread (78) which cooperates with an 
outer thread (16) provided on the shaft part (18) of the functional 
element. 

3 1 . Tool in accordance with claim 30, 
characterised in that 

the auxiliary tool is formed as a thrust bearing, with the thrust 
bearing (68) having a lower ring (70), the end face of which remote 
from the rolling elements presses against the end face (44) of the 
ring-like region (46) of the rivet sleeve (14) and the other ring (72) of 
which is provided on a rotatable sleeve (64) which has an internal 
thread (78) which cooperates with an external thread (16) provided 
on the shaft part (18) of the functional element (12), with a relative 
rotation of the sleeve (64) which cooperates with the outer thread of 
the shaft part of the functional element (12) leading to an axial 
movement of the thrust bearing (70) and of the rivet sleeve (14) and 
through this to a deformation of the rivet sleeve (14) at the concave 
fillet (22) of the functional element (12). 

32. Function carrier in accordance with one of the preceding claims 1 to 
19, 

characterised in that 

the ring-like region (46) of the rivet sleeve has noses (90) and/or re- 
cesses at a side confronting the component (10) to provide a security 
against rotation. 
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As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name, 

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, 
* first and joint inventor (if plural names are listed below) of the subject matter which is claimed and for 
which a patent is sought on the invention entitled 

SUPPORT SYSTEM FOR FUNCTIONAL UNIT 

the specification of which 

(check one) 

□ is attached hereto. 

ID was filed on July 26, 2001 as United States^ppJiea4ief^©T-©tP^T^r4te«mtiaoai 
Application Number 09/890,203; and International Application No. PCT/EPOO/00271 
and-was-atnended-on- filed on January 14, 2000. 

(if applicable) 

I hereby state that I have reviewed and understand the contents of the above identified specification, 
including the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose to the United States Patent and Trademark Office all information 
known to me to be material to patentability as defined in Title 37, Code of Federal Regulations, 
Section 1 .56. 

I hereby claim foreign priority benefits under Title 35, United States Code, Section 119(a)-(d) or 
Section 365(b) of any foreign application(s) for patent or inventor's certificate, or Section 365(a) of 
any PCT International application which designated at least one country other than the United States, 
listed below and have also identified below, by checking the box, any foreign application for patent or 
inventor's certificate or PCT International application having a filing date before that of the application 
on which priority is claimed. 

Prior Foreign Application(s) Priority Not Claimed 
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I hereby claim the benefit under 35 U.S.C. Section 119(e) of any United States provisional 
application(s) listed below: 



(Application Serial No.) 


(Filing Date) 


(Application Serial No.) 


(Filing Date) 


(Application Serial No.) 


(Filing Date) 



I hereby claim the benefit under 35 U. S. C. Section 120 of any United States application(s), or 
Section 365(c) of any PCT International application designating the United States, listed beiow and, 
insofar as the. subject matter of each of the claims of this application is not disclosed in the prior 
United States or PCT International application in the manner provided by the first paragraph of 35 
U.S.C. Section 112, I acknowledge the duty to disclose to the United States Patent and Trademark 
Office all information known to me to be material to patentability as defined in Title 37, C. F. R., 
Section 1 .56 which becam£ available between the filing date of the prior application and the national 
or PCT International filing date of this application: 



(Application Serial No.) 


(Filing Date) 


(Status) 


(patented, pending, abandoned) 


(Application Serial No.) 


(Filing Date) 


(Status) 




(patented, pending, abandoned) 


(Application Serial No.) 


(Filing Date) 


(Status) 


(patented, pending, abandoned) 



I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these statements 
were made with the knowledge that willful faise statements and the like so made are punishable by 
fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such 
willful false statements may jeopardize the validity of the application or any patent issued thereon. 
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POWER OF ATTORNEY: As a named inventor, I hereby appoint the following attorney(s) and/or 
agent(s) to prosecute this application and transact all business in the Patent and Trademark Office 
connected therewith, (list name and registration number) 



Raymond E. Scott, Registration No. 22,981 ; William H. Honaker, Registration N^31J23^Harold 
W. Milton, Jr., Registration , No. 22,18& . Samuel J. Haidle, Registration N a 42,619; Randall L. 
Shoemaker, Registration No. 43,118^ Jeffrey A. Sadowksi, Registration Na-29JX)5; David M. 
LaPrairie, Registration No36_295; Steve C. Wichmann, Registration N___3J7/7j>8; James R. Yee, 
Registration No T 34,46 oTGregorj D. DeGrazia, Registration No^Rf^^jind Brian Herrington, 
RegistrationNa42j659 . 
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Raymond E. Scott, Esq. 
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The Pinehurst Office Center, Suite "101 

39400 Woodward Avenue 
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Raymond E. Scott (Direct Line: 248-723-0306 



Full name of sole or first inventor 

Richard Humpert 
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Residence 
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Citizenship 
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Post Office Address 
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